Cytochrome P450 BM3, NO binding and real-time NO detection.
Nitric oxide is known to coordinate to ferrous heme proteins very tightly, following which it is susceptible to reaction with molecular oxygen or free NO. Its coordination to ferric heme is generally weaker but the resultant complexes are more stable in the presence of oxygen. Here we report determination of the binding constants of Cytochrome P450 BM3 for nitric oxide in the ferric state in the presence and absence of substrate. Compared to other 5-coordinate heme proteins, the K(d) values are particularly low at 16 and 40 nM in the presence and absence of substrate respectively. This most likely reflects the high hydrophobicity of the active site of this enzyme. The binding of NO is tight enough to enable P450 BM3 oxygenase domain to be used to determine NO concentrations and in real-time NO detection assays, which would be particularly useful under conditions of low oxygen concentration, where current methods break down.